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WE CLAIM: 

1. A polypeptide comprising at least 10 amin/ 
acid residues and no more than about 60 amino ac: 
residues, wherein said polypeptide, when admixed/ with 
a pharmaceutically acceptable phospholipid, foizrns a j 
pulmonary surfactant having a surfactant activity 
greater than the surfactant activity of the 
phospholipid alone. 

2. A polypeptide according to clalrfi 1, 
including a sequence having alternating /hydrophobic 
and hydrophilic amino acid residue reg/ons represented 
by the formula (Z a U 5 ) c Z d/ wherein: 

Z is a hydrophilic amino Acid residue 
independently selected from jzfhe group consisting 
of R, D, E, and K; 



lino acid residue 
:om the group consisting 




ral 



ofaboyt 1 to about 



U is a hy drop hob i 
independently selected 
of V, I, L, C, Y and/ 

a has an averagj 

5; 

b has an average value of about 3 to about 

20; 

c is 1 to/10; and 
d is 0 tzfo 3 . 

3. A polypeptide according to claim 2, wherein 
Z is a hydropMlic amino acid residue independently 
selected from the group consisting of R, D and K, and 
U is a hydrophobic amino acid residue independently 
selected /from the group consisting of L and C. 

4. / A polypeptide according to claim 2, wherein 
a is J to 3, or 1 . 

5. A polypeptide according to claim 2, wherein 
b /is 3 to 12, 3 to 10, 4 to 8, or 4. 
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6. A polypeptide according to claim 2, wh^in 
c is 1 to 10, 2 to 10, 3 to 6, 4 to 8, or 

7. A polypeptide according to clptim 2, wherein 
d is 1 to 3, 1 to 2, or 1 . 

8 . A polypeptide ac^ora^rg to claim 1 admixed 
with one or more pharmace^rifcailly acceptable 
phospholipids, to foptKa pulmonary si*rfactant having a 
surfactant activiify greater than the surfactant 
activity of jsrfiospholipid alone. 

9 > ^A polypeptide having an amino acid residue 
sequence represented by the formula 



jLLLKLLLLKLLLLKLLLLK . 

10. A polypeptide 
sequence represented by^ 
KLLLLLLLLKLLLLLLLLj 

11. A peaypeptic 




acid residue 



an amino acid residue 




represented by the formula 
jLLLLLKKLLLLLLLKKL . 

12. The pulmonary surfactant of claim 8, wherein 
said polypeptide has an amino acid rep-fdue sequence 
selected from the group consist inc^/of : 
DLLLLDLLLLDLLLLDLLLLD j 
RLLLLRLLLLRLLLLRLLLLR ; 
RLLLLLLLLRLLLLLLLLRJ 
RRLLLLLLLRRLLLLLJ^RRL ; 
RLLLLCLLLRLLLLe^LLR ; 
RLLLLCLLLRLJJLLCLLLRLL ; 
RLLLLCLLI^LLLLCLLLRLLLLCLLLR ; 
KLLLLKiiLLLKLLLLKLLLLK ; 
KLLL^LLLLKLLLLLLLLKLL; and 

ki^lllllkklllllllkkl . 

13 . The pulmonary su-r^ act an^XJ^-^rtt^tT^ , whe rein 
said phospholipid isp^^i^ in the range of about 50- 




eptide : phospholipid 
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weight ratio in the range of about 1:7 to about 
1:1, 000. y< 

14. The pulmonary surfactant of claim 8< wherein 
said phospholipid is selected from the gpsrtap 
consisting of: /7 \y 

1 , 2 -dipalmitoyl-sn-glyc^ro/^^ 
(dipalmitoylphosphatidylchonAHe^^P^C) ; 

phosphatidyl glycerp-3: /(Pyr; and J 

an admixture of^B^PC a^ya PG in/a weight ratio of 
about 3:1. ^^^^ 

15. The^5ulmonary surfactant of claim 8, further 
comprisiiig>^palmitic acid, wherein said phospholipid 
comprises about 50-90 weight percent and said palmitic 
acidr comprises the remaining 10-50 weight percent of 
s^id surfactant. 

— "1 £ A pulmonary surfactant- ^omp-r-Lc 
pharmaceutically acceptable phospholipid adrtiixedr^with 
a polypeptide including at lea^£ lQ^nfino acid 
residues and no more than aMJt 60 >^mino acid 
residues, thereby forpoiitg ^/p^jsw^iary\surf actant 
having a surf^x^fc-aJft activity qreater tjian the 

phosghc 

17. The pulmonary "surf actant of claim 16, 
wherein said polypeptide includes a sequenc^fiaving 
alternating hydrophobic and hydrophilicx^mino acid 
residue regions. 

18. The pulmonary su^fac^arfit of claim 16, 
wherein said polypeptide /cOTfprises an amino acid 
residue sequence deriv^l jn\om that of human SP18 
monomer protein. 

19. The^rtaimonary surfactant of claim 18, 
wherein s^rQ polypeptide is selected from the group 
consisj2<fng of: 

FPIPLPYCWLCRALI ; 
CRALIKRIQAMIPKG; 
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MIPKGALAVAVAQVC ; 
VAQVCRWPLVAGGI ; 
VAGG I CQCLAERYSV ; 

CQCLAERYSVI LLDTLLGRMLPQLVCRLVLR ; 
5 ERYSVI LLDTLLGRM ; 

ER YS V I LLDTLLGRML PQLVCR ; 
ERYSVI LLDTLLGRMLPQLVCRLVLR ; 
S V I LLDTLLGRML PQLVCR ; 
SVI LLDTLLGRMLPQLVCRLVLR; /nd 
10 LLGRMLPQLVCRLVL . 

20. The pulmonary surfactant of cLaim 18, 
wherein said polypeptide is selected f^om the group 
consisting of : 

~ CRLVLRCSMDD ; 

15 / -/^LPQLVCRLVLRCSMDD; 

DTLLGftMLPQLVCRLVLRCSMDD ; 
RYSVILLD^L^RMIjPQLVGRLVLRCSMDD ; 
ERYSVI LZ^DTLLGRMLPQLVCRLVLRCSMDD ; 
ERYSVILLDTLLGRMLPQLVCRLVLRCSMD ; 
20 RWPLVAGGICQCLAER^SVILLDTLLGRMLPQLVCRLVLRCSMDD; and 

AQVCRWPLVAGGI CQCLAERYSVILLDTLLGRMLPQLVCRLVLRCSMDD . 

21. A pultrranary surfactant comprising one or 
more pharmacstftically acceptable phospholipids admixed 
with a polypeptide comprising at least 10 amino acid 

25 residues /and no more than about 60 amino acid 

residues, said polypeptide including a sequence having 
alternating hydrophobic and hydrophilic amino acid 
residue regions represented by the formula (Z a U b ) c Z d , 
wherein: 

30 / ~ " Z^sa hydrophilic amino acid residue 

independent lyseleete^rom the group consisting 
of R and K; 
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U is a hydrophobic amino acid residue 
independently selected from the group consistj 
of L and C; 

a has an average value of about 1 X/S about 



5; 



20 



b has an average value of abarft 3 to about 



c is 1 to 10 
d is 0 to 3; 
said polypeptide, when 
acceptable phospho 
surfactant hav^ 

the surfaqjfer£nt activity of the 

Z2< The pulmonary surfactant 

po" 



d with a pharmaceutically 
a pulmonary 
tivity greater than 
lipid alone. 

21, said 




eptide having an amino acid residue sequence 
sented by the formula: 
KLLLLKLLLLKLLLLKLLLLK . 

23~>^Qie pulmonary surfactant of claim 21, said 
polypeptide ha^iqq an amino acid residue sequence 
represented by the Formula: 
KLLLLLLLLKLLLLLLLLKl 

24. The pulmonary surfactant of claim 21, sai^^" 
polypeptide having an amino acid residue sequer>ee 
represented by the formula: 

KKLLLLLLLKKLLLLLLLKKL 

25. A pulmonary surfiacrarvt^omprising one or 
more pharmaceutically ac££g«able phospholipids admixed 
with a polypeptide haVi^gyan amin5^cbcid residue 
sequence repre^effted by the formula 
KLLLLKLLLJiKtlLLLKLLLLK, thereby forming a pulmonary 
surfae€ant having a surfactant activity greater than 
tile surfactant activity of the phospholipid alone. 

- 26. The pulmonary sur£$j2£a&£r^^ 
wherein sajji-^haSpHolipid is present in the range of 
50-100 weight percent, in a 
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polypeptide : phospholipid weight ratio in the range of, 
about 1:7 to about 1:1,000. 

27. The pulmonary surfactant of claim 25 J 
wherein said phospholipid is selected from jzne. group 

5 consisting of: 

1 , 2 -dipalmitoyl-sn-glycero-3 -php^phocholine 

(dipalmitoylphosphatidylcholine^x^P pc ) /* 
phosphatidyl glycerol CP(j) ; and 

an admixture of DP£C and PG in a weight ratio of 
10 about 3:1 

28. The T^Tmonary surfactant of claim 25, 
further comprising palmitic acid, wherein said 
phospholipid comprises about 50-90 weight percent and 
said yj$almitic acid comprises the remaining 10-50 

15 weight percent of the lipid portion of said 

Surfactant . 

29. A pulmonary surfactant comprising: 

a. a polypeptide having an amino acid residue 
sequence represented by the formula 

2 0 KLLLLKLLLLKLLLLKLLLLK ; 

b. a phospholipid comprising an admixture of 
DPPC and PG; and 

c. palmitic acid. 

30. The pulmonary surfectatft of claim 29, 
25 wherein said DPPC and PG Arfh^resent in a weight ratio 

of about 3 : 1 

31. The pulmonary^VsKirf abtaRtof claim 29, 
wherein said phospholipid comprises about 50-90 weight 
percent and said/palmitic acid comprises the remaining 

30 10-50 weight percent of the lipid portion of said 

surfactant , 

32 . / A composition comprising a polypeptide and a 
ralipid, wherein said composition has a 
:tant activity greater than that of phospholipid 

35 /cilone, 
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33. A surfactant consisting essentially of a 
polypeptide and a phospholipid. 

34. A method of treating respiratory distress 
syndrome comprising administering a therapeutically 
effective amount of a pulmonary surfactant compris/ng 
a pharmaceutically acceptable phospholipid admix 
with a polypeptide including at least 10 amino ^cid 
residues and no more than about 60 amino acid 
residues, thereby forming a pulmonary surfactant 
having a surfactant activity greater than tme 



one . 
.^rejfn said 

about 50-100 
pholipid weight 
out 1:1,000, or 
e4--in a 



surfactant activity of the phospho] 

35. The method of claim 34, i 
phospholipid is present in the 
weight percent, in a polypeptic 
ratio in the range of about 1: 
in an amount such that it may 

range of about 50 mg/kg to aboj/t 500 mg/kg per dol 

36. The method of claiin 34, wherein said 
polypeptide is selected fr^ the group consisting of: 

DLLLLDLLLLDLLLLDLLLI 
RLLLLRLLLLRLLLLRLKt 
RLLLLLLLLRLLLLLLlZRLL ; 
RRLLLLLLLRRLLLLLLLRRL ; 
RLLLLCLLLRLLLjZ^CLLLR ; 
RLLLLCLLLRLZ^LLCLLLRLL ; 
RLLLLCLLIJOjLLLCLLLRLLLLCLLLR ; 

kllllklz:llkllllkllllk ; 

KLLLLiLLLLKLLLLLLLLKLL; and 



37. The method of claim 34, whereii 
hospholipid is selected fr^nu^fe^g^oup consisting of 

1 , 2-dipalmitoyl^sfr^ r glycero-3-phosphocholine 
(dipalmitoy]^>fecJsphatidylcholine, DPPC) ; 
osphatidyl glycerol (PG) ; and 
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an admixture of DPPC and PG in a weight raferiSof 
about 3:1. 

38. The method of claim 34.^wKerein said 
surfactant further compris^s^almitic acid, and 
wherein said phosphpii^id comprises about 50-90 weight 
percent and s^arcTpalmitic acid comprises the remaining 
10-50 wp^ht percent of the lipid portion of said 
sup££ctant . 

39. A method of treating respiratory distress 
syndrome comprising administering a therapeutical 
effective amount of a pulmonary surf actant ^Scfid 
surfactant comprising one or more pharj»£ceutically 
acceptable phospholipids/adrhixed war€h a polypeptide 
having an amino acid r^i^yfi^s^quence represented by 
the formula KLLLLKLLLLlg^t/^KLLLLK, said polypeptide, 
when admixed with ^a^pharmaceutically acceptable 
phospholipi^-^fbrming a pulmonary surfactant having a 

activity greater than the surfactant 
ivity of the phospholipid alone. 

40. The method of claim 39, wherein said 
phospholipid is present in the range of about SjEKlOO 
weight percent, in a polypeptide : phospholipid! weight 
ratio in the range of about 1:7 to aboufi : 1, 0 00 , or 
in an amount such that it may be administered in a 
range of about 5 0 mg/kg to about^SOO mg/kg per dose. 

41. The method of claipfTj^f wherein said 
phospholipid is selected/from the group consisting of: 

1 , 2 -dipalmitoyl ->£ri-glycero-3 -phosphocholine 
(dipalmitoylphosp^tidylcholine, DPPC) ; 
phosphatidyl glycerol (PG) ; and 

an adm^ture of DPPC and PG in a weight ratio of 
about 3 : V\ 

4*2. The method of claim 39, wherein said 
surfactant further comprises palmitic acid, and 
therein said phospholipid comprises about 50-90 weight 




10 



15 



20 



25 



30 



percent and said palmitic acid comprises^jwte^remaining 
10-50 weight pe rcent of l Jae--^^Tar^Dortion of said 

43 . A method of treating respiratory distress 
syndrome comprising administering a therapeutically^ 
effective amount of a pulmonary surfactant, said 
surfactant comprising one or more pharmaceutica^riy 
acceptable phospholipids admixed with a polypeptide 
having alternating hydrophobic and hydrophiiac amino 
acid residue regions, represented by the formula 
(Z a U b ) c Z d/ wherein: 

Z is a hydrophilic amino aci6 residue 

independently selected from th^ group consisting 

of R and K; 



U is a hydrophob: 
independently select* 
of L and C; 

a has an averac 



imi^io acid residue 
m the group consisting 



/aloe of about 1 to about 



5; 



20, 



b has an average value of about 3 to about 



c is 1 to/10; and 
d is 0 t/o 3; 

said polypeptide^ when admixed with a pharmaceutically 
acceptable phospholipid, forming a pulmonary 
surfactant having a surfactant activity greater than 
the surfactant activity of the phospholipid alone. 

44. /The method of claim 43, wherein said 
polypeptide has an amino acid residue sequence 
represented by the formula: 

^LLLLKLLLLKLLLLKLLLLK . 

45. The method of claim 43, wherein said 
polypeptide has an amino acid residue sequence 

represented by the formula: 



